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SECTION 1 - INTRODUCTION

1.01 Site Location

The Monsanto Company (Monsanto) J.F.Queeny Plant is located in St. Louis,

Missouri just west of the Mississippi River in the southeast portion of the city at 1700 South

Second Street. A topographic site location map is included as Figure 1. Building FF of the

J.F. Queeny Plant was formerly located within the block located on the northeast side of the

intersection of Russell Avenue and South Second Street (see Figure 2).

1.02 Site Backsround

Building FiF was dismantled n 1992. Monsanto previously had installed four (4)

product recovery wells to recover free product from a leaking underground storage tank

(UST) containing tetrachloroethene (PCE). The UST was formerly located on the

northwest side of Building FF. In addition, one (1) groundwater monitoring well is located

in the immediate vicinity of former Building FF.

In May 1993, O'Brien & Gere Engineers,Inc. was retained by Monsanto to perform

an investigation of the groundwater and the soil in the area where Building FF was located.

The investigation included the collection of seventeen (17) groundwater samples using

GEOPROBEo sampling methods; five (5) groundwater samples, one (1) each from the four

(4) existing groundwater recovery wells and groundwater monitoring well MW-3; and ten

(10) subsurface soil samples. The groundwater samples collected using GEOPROBEo

sampling methods were anallzed by GeoTrace, Inc. using a field gas chromatograph (GC)

by headspace analysis. The groundrrater samples collected from the existing wells and the

soil samples were analped by Savannah I-aboratories and Environmental Services, Inc.

(Savannah I-aboratories) in Savannah, Georgia, using EPA method SW-8240 for PCE and

trichloroethylene (TCE).
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SECTION 2 . FIELD II\WESTIGATION

2.01 GEOPROBEo Groundrrater Sampling

O'Brien & Gere Engineers, Inc. and GeoTrace, Inc. collected seventeen (17)

groundwater samples from the Building FF investigation area on May 26 and 27, 1993.

Figure 2 depicts the GEOPROBEo sample locations.

The groundrnater samples were collected using a GEOPROBEo machine to

hydraulically drive a slotted probe into the subsurface. The probe was driven into the

ground until water was detected inside the probe. A groundwater sample was then collected

from the probe by using polyethylene tubing and a ball valve on the end of the tubing. Each

groundwater sample was transferred to two (2) 40 milliliter (ml) vials with teflon septa lids

and placed on ice until sample preparation and analysis. The samples were analyzed using

a field GC. Each sample was prepared for analysis by transferring approximately 20 ml of

the sample into another 40 ml vial which was then sealed. This vial was placed in a block

heater and heated approximately twenty (20) minutes. A headspace sample was then drawn

out of the vial and injected into the field GC for analysis.

During the process of driving the probes, refusal was occasionally encountered.

Where refusal was encountered, a new location in the general area of the original sample

attempt was selected and another attempt to drive the probe was made. This process was

repeated until the probe could be driven to the water table without encountering refusal.

Four GEOPROBEo sample locations, GP-13, GP-15, GP-17, and GP-19, had to be

abandoned due to refusal @igure 2).

During the collection of the groundrrater samples, an additiond GEOPROBEo

sample location, GP-21, was selected, as recommended by Monsanto. This location was

added to fill the apparent data gap between GP-9 and MW-3 (see Figure 2).

During the collection of the GEOPROBEo groundwater samples, personnel and

environmental monitoring was conducted. Personnel were monitored for heat stress at two

(2) hour intervals. Heat stress monitoring consisted of measuring the pulse rate and oral

temperature of O'Brien & Gere Engineers, Inc. personnel on site and O'Brien & Gere

Engineers, Inc. subcontractors on site. Environmental monitoring was also conducted on

site. The environmental monitoring consisted of using a photoionization detector (PID)
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with an Ll.l eY lamp to screen the breathing zone. The environmental monitoring was

conducted at thirty (30) minute intervals while personnel were on site.

2.02 Groundwater Sampling

On June 3 and June 4, 1993, O'Brien & Gere Engineers, Inc. collected the

groundrrater samples from the four (4) product recovery wells; and on June 10, 1993, the

groundwater sample from MW-3 was collected. Copies of the groundwater sampling field

logs are included in Appendix A.

Groundwater samples were collected from theproduct recovery wells and MW-3 by

first removing the flange or well oover from the top of the well. After the flange or well

cover was removed, each well was immediately screened with a PID to assess the presence

of volatiles in the well. Results from screening the wells with the PID can be found in Table

2. After screening the well with the PID, a weighted cotton string was lowered to the

bottom of the well and then removed to assess the presence of a dense non-aqueous phase

liquid (DNAPL) layer. No DNAPL layers were detected in any of the wells using this

method. After a well had been screened for volatiles and DNAPL layers, the depth of the

water column in the well was measured using a water level probe and the volume of water

in the well was calculated. A Westinghouse arch pump was used to purge the well prior to

sampling. When three (3) times the calculated well volume had been purged from the well,

conductivity, pH, and temperature readings of the well water were measured until three (3)

consecutive consistent readings for each of the parameters were obtained. When these

readings were obtained, a polyethylene disposable bailer was used to collect the sample.

The samples were transferred to four (4) 40 ml vials. The samples were placed on ice and

then shipped to Savannah I-aboratories for analysis of PCE and TCE by EPA Method SW-

8240.

While collecting the ground water sample from REC-3, it was noted that water was

entering the manhole from an apparent crack between the wall and the bottom of the

manhole. Furthermore, the water contained in the manhole around the well casing was

entering the well at a steady flow rate through a hole in the side of the well casing.

During the collection of the groundwater samples from the product recovery wells,

confined space entry protocol was followed whenever the manhole in which the wells were

located was entered. Also, while sampling the product recovery wells and MW-3,
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environmental and personnel monitoring was conducted. Environmental monitoring

consisted of monitoring the breathing zone for volatiles and the confined space for orygen

content, orplosivity, and volatiles. The PID was used for monitoring for volatiles; an oxygen

meter was used to measure percent of orygen in the breathing ?nnei and, an orplosimeter

was used to measure the percentage of the lower explosive timit (LEL) in the breathing

zone. The personnel monitoring consisted of monitoring the temperature and pulse rate of

O'Brien & Gere Engineerg Inc. personnel involved in on site activities, approximately every

two (2) hours.

2.03 Subsurface Soil SamBling

On June 10, 1993, O'Brien & Gere Engineerg Inc. and I-ayne Western, Inc.

completed five (5) soil borings and collected subsurface soil samples for analysis. The

locations of the soil borings were determined from the results of the GEOPROBEo ground

water samples. SB-2 and SB-4 were located in the apparent source area to assess the source

concentrations of TCE and PCE in the soil. SB-1 and SB-5 were located on the western

boundary and the northern boundary respectively, to assess the concentrations away from

the apparent source in an attempt to define the limits of the soil contamination. SB-3 was

located on the southeastern portion of the site in an assumed background location. The

locations of the borings are depicted on Figure 2.

The soil borings were collected using a hollow stem auger and a standard split spoon

sampler. Continuous split spoon sampling was performed at two-foot intervals. The soil

was characterhed and field screened with a PID (10.2 eV lamp) in ziplock plastic bags. Ttvo

(2) soit samples per boring were preserved for laboratory analyses. The rationale for

determining which soil samples would be submitted for laboratory analyses was to select a

near surface sample (betrreen 2 and 4.5 feet from grade) to aid in assessing possible TCE

and PCE source areas and then select the interval from which the highest PID reading was

obtained between surface grade and the saturated groundwater zone. Initially, the l-foot

to 3-foot range was selected for the near surface sampling range; however, a sample from

the 2-foot to 4.5-foot range was collected in the field because of the gravelly fill that was

encountered in the upper trno (2) feet of overburden. The boring SB-3, could not be

sampled according to this methodologr. the upper 9.5 feet of the encountered overburden

consisted of coarse, porous granular fill. Because of the coarse materials, split spoon sample
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recovery was poor in the upper 6.5 feet of overburden. In addition,the fill material

encountered was saturated below a depth of approximately 18 inches from grade.

Therefore, a representative sample from the fill material (SB-3, 6.5'-8.5') and a

representative sample from underlying silty clays (SB-3, 10.5'-12.5') were collected and

preserved for laboratory analysis.

PID readinp of SB-2 ranged from a low of 10 ppm for the 10'-12'interval to a high

of 400 ppm for the 2'4' interval. The remaining four borings generally had PID readings

below 10 ppm. Copies of boring logs from the field observations and PID screening are

included as Appendix B.

During the collection of the subsurface soil samples, environmental and personnel

monitoring was conducted. The environmental monitoring consisted of monitoring the

breathing zone with an explosimeter, orygen meter, and a PID. The personnel monitoring

included monitoring the pulse rate and temperature of the O'Brien & Gere Engineers, Inc.

personnel and I-ayne Western, Inc. personnel on site.
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SECTION 3 . ANALYTICAL RESULTS

3.01 GEOPROBEO Groundrrater Sampling Results

The GEOPROBEO groundwater sample results which were anallzed by the field GC

unit are presented in Table 2. A\e results for TCE ranged from 2 parts per billion (ppb)

to 45,974 ppb, and the PCE concentrations ranged from 7 ppb to 12,486 ppb. A duplicate

sample (GP-3 DUP) was collected from GP-3 and analped for TCE and PCE. The

concentrations of TCE and PCE in GP-3 and GP-3 DUP were identical. The concentrations

of TCE and PCE were 2 ppb and 7 ppb, respectively. The hrgher concentrations of TCE

and PCE were detected in the area of the former UST which contained PCE. In eight (8)

of the samples, other unknown analyteswere detected. A copy of the GeoTrace, Inc. report

is induded as Appendix C.

3.02 Well Sampling Results

The analytical results for the groundwater samples collected from the product

recovery wells and MW-3 can be found in Table 3. The concentrations of TCE ranged from

<5.0 ppb to 570 ppb. Due to the high PCE concentrations present in samples REC-I and

REC-2, the quantitation limits for TCE in these samples were raised to 2,500 ppb and 5,000

ppb, respectively. The'concentrations of PCE ranged from 36 ppb to 150,000 ppb. A
duplicate sample (DUP) was collected from REC4 and anallzed for TCE and PCE. The

detected TCE concentrations were 570 ppb in REC4 and 380 ppb in the duplicate sample.

The detected PCE concentrations were 3,400 ppb in REC4 and 3,300 ppb in the duplicate

sample. The highest PCE concentrations were detected in the recovery wells REC-I and

REC-2, located north to northeast of the former PCE UST location.

3.03 Subsurface Soil Sampling Results

The analytical results for the subsurface soil samples can be found in Table 4. The

concentrations of TCE ranged from 6.5 ppb to 21,000 ppb and the PCE concentrations

ranged from 8.9 ppb to 2,000,000 ppb. A duplicate sample was collected from SB-2 at the

2'-4'interval and anallzed for TCE and PCE. The duplicate sample was identified as 58-6,

2'4' to serve as a blind duplicate and prevent bias during sample analysis. The detected

TCE concentrations were <63,000 ppb for SB-2 (2'4') and <840 ppb in the duplicate
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Table 1

Monsanto Company
J.F. Queeny Plant

Building FF
Phase I lnves{igation

pHorotoNrzATroN DETECTOR (PlD) WELL SCREENING RESULTS
(ppm)

REC-1 0.0
REC-2 5.0
REC.3 0.0
REC.4 0.0
MW-3 0.0



Table 2

Monsanto Company
J.F. Queeny Plant

Building FF
Phase llnvestigation

GEOPROBE G ROUNDWATER SAM PLING RESULTS
(udL)

NOTE:
1) ug/L is equivalent to parts per billion (ppb)

GP1 341 151

GP2 10,785 3,880
GP3 2 7
GP3 DUP 2 7
GP4 21 28
GP5 574 890
GP6 45,974 5,486
GP7 1,042 3,220
GP8 37,U0 9,416
GP9 2,736 414
GPlO 771 144
GPl1 18,414 6,221
GPl2 5,442 3,883
GPl4 12 12
GPI6 337 12,486
GP18 132 36
GP2O 478 23
GP21 3,563 4,360



Table 3

Monsanto Company
J.F. Queeny Plant

Building FF
Phase I lnvestigation

WELL SAMPLING RESULTS
(udL)

NOTE:
1) ug/L is equivalent to parts per billion (ppb)

REC-l <2,500 61,000
REC-2 <5,000 150,000
REC-3 <5 36
REC-4 s70 3,400

2s0MW-3 250
DUP 380 3,300



Table 4

Monsanto Company
J.F. Queeny Plant

Building FF
Phase I lnvestigation

SUBSURFACE SOIL SAMPLING RESULTS
(udkg)

* Due to the high concentration of PCE in the sample,
a high level extraction was employed which
increased reported quantitation limits.

NOTE:
1) ug/kg is equivalent to parts per billion (ppb)

sB-l (2'-4') <6.5 110
sB-1 (10'-12',) <77o', 30,000
sB-2 (2'-4') <63,000' 2,000,000
sB-2 (8'-10') 21,000* 280,000
sB-3 (6.5'-8.5') 760r 4,100
sB-3 (10.5'-12.5') <6.8 93
sB-4 (2'-4') 1,000' 22,000
sB-4 (8'-10') <32 390
sB-s (2.5'-4.5') <6.6 28
sB-5 (10.5'-12.5') 44 8.9
sB-6 (2'-4') DUP <940* 31 00
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APPENDIX A

GROUNDWATER SAMPLING FIELD LOGS



Sample

Date: 3 3,n?- 9." Time: /eoo
Sampled With: X Bailer Y hmp
fu WATER TABLE

werl Depth: 1u.u*f5$3r$Bt1 ol.ss tL

GROT ND WATER SAMPLING FTELD LOc tOB NO:2e a. o4L_
WellNo.: RFr" - Z Sampled By: rze ,f r/ S tt

B.

Depth to water Table: (bebwg&1&Si, ?.o ft-

Length of Water Column pWC): aL

Volume of Water in WelL 2' diameter wells = 0.163 x (LWC) =
4r rliameter wells = 0.653 x (LWC) =

6'diameter wells = 1.469 x (LWC) =
PHYSICAL APPEARANCE AT START

Color C /-n Odor /lnr'r
-z//n

Completion: _ Above Ground X Rustr Mounted

Well Elevation: (top of casing) _ ft-

Water Table Eleration: ft.

gallons

/Z-n gallons x3 = 4?,1Vb^t
gallons

Turbidity
Was an oil frlm or layer apparent?

:. PREPARATION OF WELL FOR SAMPLING

{5Amount of water removed before sampling: gallons Did well go dry? )r Yes No
). PHYSICAL APPEARAI.ICE DURING SAMPLING

Color Odor Turbidity /zt4a/e fr--

4
pH

,.

tI

^a2
Was an oil film .4lD

3080 2q 2q9a 2Qrt
z

WELL SAMPLTNG NOTES/COMMENTS

MONITORING WEII INTEGRITY CHECKLIST

Well identification number clearly marked?

Well covers and locla in good condition and secure?

Is the well stand pipe vertically aligned and secure?

Is the concrete pad and surface sed in good condition?

Are soils surrounding the well pad eroded?

Is the PVC well casing in good condition?

Is the measuring point on the PVC well casing dearly marked?

Is there standing water in the annular space between the well stand pipo and PVC casing?

Is the stand pipe vented at the base to provide drainage?

*Yes @
@'.*o
6No
@r No

Ys@
@No
Yes @
Yes @
Yes @
Yes No.Does the total depth of the well sounded correspond with original well completion depths?/fr



GROI'ND WATER SAMPLING FTELD LOG JOB NO: Zaao. o2u
iample Location: J.t2. Ov,,nty P/a,t*r).n.nnlooq Well No.: Rtrc. - z- Sampled By:rnraHr/ -tst
Jate: 3 -ar^e n?z Time: tz aL

iampled With: f Bailer x Pump

L WATER TABLE

Completion: _ Above Ground L Flush Mounted

Well Depth: (below top of casing) Ao.e g ft. Wdl ElEvation: (top of casing) ft
Depth to Water Table: (b"to* top of casing) 7./ ft. Water Table Elerration: ft
I*ngth of Water Column (LWC): is.ss ft.

Volume of Water in WelL 2' diameter wells = 0.163 x (LWC) = gallons

gallons t3= /o'/,q ?db,g
gallons

4'diameter wells = 0.653 x (LWC) = 3r/.?7
6' diameterwells = 1.469 x (LWC) =

B. PHYSICAL APPEARAI{CE AT START

Color C/a. ,+, r^^ Odor YeS Turbidity .</,r,1*
Was an oil film or layer apparent? ,/^
PREPARATION OF WELL FOR SAMPLING

Amount of water removed before sampling: /o5 gallons Did well go dry? _ Y"r ,,Y No

). PTTYSICAL APPEARAT.ICE DURING SAMPLING

Color a odor ,/eg Turbidity lt l^.) / r,-

Z /7/ 4os/ 6.?t
5?/ 7 s6/ 756

/ azz/GZz
WELL SAMPLING NOTES/COMMENTS

pH

t.
?tt-

MONITORING WELL INTEGRITY CIIECKLIST

Well identification number clearly marked?

Well covers and locks in good condition and secure?

Is the well stand pipe vertically aligned and secure?

Is the concrete pad and surface seal in good condition?

Are soils surrounding the well pad eroded?

Is the PVC well casing in good condition?

Is the measuring point on the PVC well casing clearly marked?

Is there standing water in the annular space benveen the well stand pipe and PVC casing?

Is the stand pipe vented at the base to provide drainage?

Yes 6
@No
@No
@No
Yes @
@No
Yes @
Yes @
Yes @
Yes l.IoDoes the total depth of the well sounded correspond with original well completion depthtt (4



Sample 5F
Date: 4 Ji:ae- /?e z Trme: / /25
Sampled With: *l_ Bailer , Pump

A. WATER TABLE

GROI]ND WATER. SAMPLING FTELD LOG IOBNO:2bo,o.?
* Well No.:ufra,-3 Sampted ty: tt"(/lr/S-s.

Completion: _ Above Ground \/ Flush Mounted

Z .g ft. Wel[ Elevation: (top of casing) _ fL

Depth to Water Table: (bebw6tffS&ff$ /o.2.s ft- Water Table Elevation: ft-

I*ngth of Water Column (LWC): ,A5 fL

wellDepth'ffiffiu*5

Volume of Water in Weft 2' diameter wells = 0.163 x (LWC) =

4: rliameter wdls = 0.653 x (LWC1 =
6'diameter wells = 1.469 x (LWC) =

PHYSICAL APPEARAIVCE AT START

,7tt. El

gallons

gallons,l3 a /o3 T<,tloas

gallons

B.

Color C /e^ - Odor 2a., - Turbidity 3 />1 t*
Was an oil film or layer apparent?

C. PREPARATION OF WELL FOR SAMPLING

Amount of water removed before sampling: .k) gallons Did well go dry? _ Ye. X No

D. PITYSICAL APPEARAI.{CE DURING SAMPLING

Color a/*^ - Odor ,1 dt\e- Turbidity . /i -
Was an oil iilm or layer apparent?

COi{DUCf,NTfY tr2 Lt

pH Q- lr^ 4.1 Q lt *.?tt
TEMPERATURE Vl ,l V).2 Z?{ r^? z
WELLSAMPLINGNOTES/COMMENTS 5/t.'.., , at - A t t^

MONITORING WELL INTEGRITY CIIECKLIST

Wel[ identification number clearly marked?

Well covers and locks in good condition and secure? Fhr* &t*; Rostd r{ro*,
Is the well stand pipe vertically aligned and secure?

Is the concrete pad and surface seal in good condition?

Are soils surrounding the well pad eroded?

Is the PVC welt casing in good condition? @o ,; Ee. coc;e) ../o

Is the measuring point on the PVC well casing dearly marked?

Is there standing water in the annular space between the well stand pipe and PVC casing?

Is the stand pipe vented at the base to provide drainage?

Does the totat depth of the well sounded correspond with original well completion depths? 2/4

-zl)^

E.

F.

G.

H.

2aq( 7 A-C- .7CA

L

Yes 6
z.ob @

6No
@No
Yes 6b
CB@
Yes @
@No
Yo@
Yes No



GROI'ND WATER SAMPLING FTELD LOG JOB NO:2aco .rt t tl
iample l.oationz f,,F. dre."^f P/o,*, \ -.--* C.-lNe[No.: BEC-q Sampled By:rlBHr/ tlt
)ate: ,/ -r.. e- /oQa Time: /loo
|ampled With: x Bailer ,\ Pump Completion: _ Above Ground * Flush Mounted
{.. WATER TABLE

Well Depth: (below 6?. 
" 

ft.

Depth to Water Table: pero*66f:&SftJ
Well Elevation: (top of casing)

Water Table Elevation:/ft.
fr
ft

I*ngth of Water Column (LWC): s?,.? ft.

Volume of Water in WelL 2' diameter wells = 0.163 x pWC) = gallons

4'diameterwells = 0.653x(LWg = Bg.7 gallons xCz lt6 getlou
6.diameterwells = 1.469 x(LWC) =

B. PI{YSICA,L APPEARA}.ICE AT START

gallons

Color C /ertr Odor Turbidity 5/-,/ l-
Was an oil lilm or layer apparent?

:. PREPARATION OF WEII FOR SAMPLING

Amount of water removed before sampling: /20 gallons Did well go dry? _ Yes J No

). PHYSICAL APPEARAT.ICE DURING SAMPLING

Color Odor ,4/-o;, e Turbidity . - r,.
was an "oY;:rbXS,
CONDUCTIVTry

apparent? -.(/n
/<r, l*.rq t.?b2 t?r2 tz ge.

pH

,.
II.

3
a a o a

WEII SAMPLING NOTES/COMMENTS .1 *n,odl ' , u,to *p^ ,.- q, ,t h ot *e . p

MONITORING WELL INTEGRITY CHECKLIST

Well identification number clearly marked?

Well covers and locks in good condition and secure?

Is the well stand pipe vertically aligned and secure?

Is the concrete pad and surface seal in good condition?

Are soils surrounding the well pad eroded?

Is the PVC well casing in good condition?

Is the measuring point on the PVC well casing clearly marked?

Is there standing water in the annular space between the well stand pipe and PVC casing?

Is the stand pipe vented at the base to provide drainage?

Does the total depth of the well sounded correspond with original well completion depths?.t//4

Yes

6
@
@
Yes

@
Yes

@
Yes

Yes

@
No

No

No

@
No

&
No

&
No



GROT'ND WATER SAMPLING FTELD LOG JOB NO: Z/-aa. o2u
Sample Locationz 5 F. Oo-.o/ P/o^*r 4o,.^^lo Co Well No.: '', 1- z Sampled By: slt-
Date: /o Jryte .toc" Ttme: 1215 W

Sampled With: X Bailer Pump

-
A. WATER TABIJ

Completion: X Above Ground

Well Depth: (below top of casing) 7) Well Elevation: (top of casing) ft-

Depth to Water Table: (below top of casing) Water Table Elevation: fL
Irngth of Water Column (LWC) : 2/.L ft
Volume of Water in WelL 2' diameter wells = 0.163 x (LWC) = 3,.5

4'diametel sells = 0.653 x (LWC) =

6'diameterwells = 1.469 x (LWC) -
B. PI{YSICAL APPEARA}.{CE AT START

Color Odor 4t.. ^ c Turbidity

Was an oil film or layer apparent? .4ln

C. PREPARATION OF WELL FOR SAMPLING

Amount of water removed before sampling: gallons Did welt go dry? _ Yo r' No

D. PITYSICAL APPEARANCE DURING SAMPLING

Color Odor -7/o ^ e- Turbidity Z / e
Was an oil film or layer apparent? 4/n

E. CONDUCITVTIY 4*a q?L qtq2- Qtu QIga

pH -<. (ql .7o .9-C? s-<7 .C ?u
TEMPERATURE Lq.< az.L /^z.o lza /^2.?
WELL SAMPLING NOTES/COMMENTS

ft.

/a-z ft.

Flush Mounted

gallons >t 3, /o.{qJtt4'
gallons

gallons

F.

G.

H.

T. MONITORING WEII INTEGRITY CHECKLIST

Well identification number clearly marked?

WeIl covers and locks in good condition and secure?

Is the well stand pipe vertically aligned and secure?

Is the concrete pad and surface seal in good condition?

Are soils surrounding the well pad eroded?

Is the PVC well casing in good condition?

Is the measuring point on the PVC well casing clearly marked?

Is there standing water in the annular space between the well stand pipe and PVC casing?

Is the stand pipe vented at the base to provide drainage?

Does the totd depth of the well sounded correspond with original well completion depths?

Yes No

Yes No

Yes No

Yes l.Io

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No



APPENDIX B

BORING LOGS



O'BRIEN & GERE ENGINEERS,INC. TEST BORING I,OG NLJMBER: SB-l
SI{EET I of r

CIIE{T:
Mot.aroCmprry

?IOJET IIICATIOI{:
Moreao Quccry Plel

DATB
OROI'NDWATEN

DEPTH ELETATION

FILBI{o.: m.CA
DR,ILLINO MET}IOD:
SAMPI-En TYPB 2-lA' HSA Split Seoc
IIAMMER: PALI.:

O'BRIEN & OEIE OEOIIXIIST: IS Doqhr
BORINO GO.: hyr Wcrtcra
POnE{At{:

DRINO LIOCATX)N:

OROT'ND E.EVATION:
DATEI: STARTD:06/lUCt

ITI:
TOC
E{DED: 06/1(M93

TTIATT'I.
csAtlot
Dptn

D||S?AILD
E(O

Xo. DcAtf h*dr,
Iocacr

I I 0-2 tTt6tnn at ,'CcrsG
Orrwl *'lth r llt{c rllty chy bsntlrcd

Fitl

2

2 2< ua9rc zlo.a Soc trrvcl wlll brorn dtty chy

lJt rolo

Fitr o.5
t

a
, a4 4U1lS 2lt $ilf. drrt bsocra-bhct rilty chy wilh gnvcl b&rEir.d

Moitt

Filt 0.2t
5

6

1 GT 2AtSt6 2n vcry dfi, ht3h chy cotcor dlry cbyt drrt bion!
ctr4h3 toDtour

}lolr

cH 2
7

t
t t-lO vsn6 2n Vcry dfi. brvwa. Lijf, chy cootat.llty chy

MoLt

CH I
t

t0
6 t(Ft2 a1t1t6 2n Sroc u rbovo

tlollor, hcrceriry ndraro

frb g.tlob

CH t
It

l2
7 t2-11 uzRn 7n SoG trorrq U3n dtccca. dry chy

ApF rol r.tlrltldzc

cH/MIf t
l3

la
EO.t. ra'

l5

NOTEI:



o'BRTEN & GERE ENGINEER.S, INC. TEST BORJNG I'G NUMBER: SB-2
SHEET I ofl

CLIE|T:
MoritoCmFry

FIOIEf II)QATEN:
Moloto Quccry Phr

DATE

ONOUNDWATN,
DEPTII EIITATTOF{

PlLBNo.: m.grl
DRILLINOMEfiIOD:
SAMPlln TY"E 2-lla' HSA Split Sp6
HAMME,: PAI!

O'BRIEI{ & OEAE OEOIIXTIST: IS DotShr
EORII{O OO.: hylc Wcttct!
FOR,EMAN:

EON,II.K' I.OCATIOT{:

ONOUND ELE\IATK}I{:
DATEI: STARTED:06/1091

RXI:
T(E:
E{DED: O6/r0rql

SA}III.EDNSIPTrcN
cluxoB
DEPIB

llTI(}I6Y
l{o. D!!li

I I b2 tau9 2to.2 Vcry por rroglc rlcoYca,

Onvcl
Fi[

2

2 2< l,)nt7ltaltS uo.a Rctr rod lnvcl *itt re rrct dlty cLy

Ldtola

Pilt a@

I

a

t a-5 2nnn ?JO.t Deft borta dlty chy clt/8iI 7S

,

6

a Gt il&l-t- 2lo.a Drrt brorn dlty chy r,itf, 3nwt
lt' cderaa obalnrctlo

cluPll t75
7

t
t t-tO atSlgno 2n Dert bro*l dlg clry

trD rOLrdfptcrlc lrb rr?b
LSaldSD.a,2'<'

cH t15
9

t0
6 l(>r2 ,l5l6t6 aL5 Sroc rr rDorc CH lo

ll

t2
7 t2-t1 2t7t311 2n H[h rlh cacd, dlV cby. brom ul ooqc oolcd

AF.rld r.ontcd tc
CII/MIT l5

l3

la
EO.B. l{'

t5

NOTEI:



o'BRIEN & GERE ENGINEERS, INC. TEST BORING I'G NLJMBER: SB-3
SIIEET I of I

CLIErlft
Molalo Copuy

PROIEI II)CATK}N{:
Morealo Qucoy Phd

CNOI'NDWATB,
DEPTI{DATB ET.EVATION

FILBllo.: m.gA
DTILUNO METTIOD:
SAMPI.8I, TYPE 2-tla' tlSA Sflit Spo6
HAMMEN: FAII:

O'BRIEN & OERE OEOLGIII'T: IS Doqhr
BORINO OO.: Lryr Wcrlca
POREr{AN:

8OruN(} I.OCATION:

ONOUND ELEVATIOI{:
DATEI: STARTED:06/109t

RXI:

TOC
E{DE):06/10/93

8ab
$rIATI'r,
CAANC
DEIA

qtumrilT
DilTAI.LD

E{U
llo. Dqeo Ifii

,a
I I G2 tat#-t- zJO.S Onvcl rldccrtl.!o2.t'

Por rroplo rocortry
Fill 0

2

t 2 2.H.5 2rutD 2/o..s Drrt Daora/blrct. rrorolldrtc4 rft, dlty chy rd
3n!rrl. Fo.rDph t@orc'ry
Arprrld rtlsrlcd zc

rfl 2

a

5 3 a.H.5 aSnta ?n.5 Suc ll rtovc rltb brict 6.rd., -Gro o r.tsr, por reoplc
rlcovcql
Apprrlot rurllrtcdrc

F.tt t
6

7 1 6.r-r.5 44t46 ut Dert trono/bhct. rranoti&tod, btl, .ilty chy. 3nwl
rad rrod
A!?.rcd rtrtllcdzc
I$ t rflt

Fm ro

!

9 5 t.5-1o.5 IR,3I{ 2n t.5 to 9.5 loc m ebos
9.5 !o 10.5 on4o ud b,rcna oalod rot dlty chy
Apprrld ..bnt d zc

Pill
CH

7

to

ll 6 to.$t2.5 vutt2 ,n Itolt ona3c rd brorn oalcd dlty clry
App.rcd r.tntrd zc
lrDt opb

cH 2

t2
E O.B. 12',

rt

la

I5

Allcr ngcrr wittdre*l fro borcholc, rtrldi4 wrrlt



& GERE ENGINEERS, INC. TEST BORING I-G
I of I

SB*f

CI.IE{T:
Md'rDtoCGpry

?IOIET U)C,A"TIO{:
Uoroto PLol

OROI'NDWATE
DEPII| ELEVATIOITIDATE MET}TOD:

TYPB 2-lra' HSA Split Spoo
FAII

No.: 2(I!.Oll

EORINO C{),: Ir,rE Wcdcr!
FORETIAN:

OECTII)OIIIT: 13
E.EVATION:

STAXT@:6/1019:,DATBS: 06/tor93

llo.
EUFraErr
D.STAI.LE

I I ut.,ltilta ?JO.a

2

Pm t

,

a

trertr dlty clry *ttt toc rot frl a

! ta-5 lat6t6 2n
5

6

dlg chy
cley cota

YGty I

a 2n
7

Vcry lifi, dr* brc*1, sby cH I

5 2n
9

l0

m rbovc

dftvGal
tEDb

u.*r-r.!d|!.rrr.

cH t

6 lGt2 ,l5lst6 t2
n

t2

dlty chy vllf, rul colorcd oatiq ttruryhr
dh cotcd o.t

7 2n

la

So{t bror,!. uith ntcolorod odti{
Hti rllt cot il

llolntldzG

CII/T{H

t5
t1'



o'BRIEN & GERE ENGINEERS, INC. TEST BORING I'G NI,'MBEK SB-5
SI{EET t of r

CT.IE{T:
Mo..OoCmPrry

PNOJrcTIIEATI(}N:
Mo..ato QrEGay PLn

DATE
OROT'NDWATB,

DEPTH E EVAT!O[{

FILElilo.: ?3J0.9X
DRILLl}rcXETHOD:
SAMP!.EII TYPZ. 2-111. HSA Splir Spoo
HAMME* FAI*L

O'BRIEX I OERE OEOI.oCIIST: I,s Doqlrl
B0RIN(I@.: lr,'EWcdsrl
FORBIAN:

EOilNOII)CATTON:
ON,OUND ELEYATIOI{:
DATES: STARTED:O6rl0rY3

RE:
TOC
E{DED:6/lOlY!

r L{?!!DESTPT!O!{ STIATU
cBAx([S
DEPIB

UTIIOUX'Y euIPxEDfr
|NTALLEtao.

'::]::
ILm
,, 16-

hotntbr,
Iccry

IttIu

I
5'Ccrctc/u9btr
Filt. tnvct rd rllg clrry

?Itt 0t o.t-2.5 6ntaa at
2

t 2 2-,...5 uvzn 2lt Dert b,rorn dlty clry
Moltl

L$S.aolo

CH 5

a

5 ! a.!F{.5 tnnit 2.5 Seoo rr ebovo

Molt
cH I

6

7 1 6.r-t.5 ta46 2n $ifi, Dro*1. dr* bro*l rad on4c oalad rilty chy
Mola

cH 0.5

!

9 5 t-lo aut6 2n Vcry dfi. d.rt bror! rilty cLy cH I

l0

It 6 to.'-12.t ,l1lg5 ln SoG t[h rllr co&oa. drrt brurr! dlty chy
I!cr!.rt{ Doiatrc
LDtqb

CH/MH 1

t2

l3 7 r2.$1a.5 uvtn ?n Soff, ilSf rft cotcoC rtlty chy
AEp.Eil r.orttcd zc

ct{/MH 3

la

l5 E O.B. la.s'

NfiES:



APPENDIX C

GEOTRACE, INC. REPORT
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O'BRIEIi{ & GERE ENGINEERS, INC.
5OOO CEDAR PLAZA PARKWAY

SUITE 211
sT. I-OUIS, MO 6312E

I,OCATION:
MONSANTO CHEIVIICAL COMPANY

ST. IJOUIS, MO



GEO TR Ac E' I NC.--~.______---'-----+ 
environmental service company 

PROJECT: Monsanto Chemical Company 
St. Louis, MO 

CLIENT: O'Brien & Gere Engineers, Inc. 
5000 Cedar Plaza Parkway, Suite 211 
St. Louis, MO 63128 

SAMPLE DATE: May 27-28, 1993 

REPORT DATE: May 31, 1993 

REPORT NUMBER: 9306440 

RECEIVED 

JUNO 41993 
0' Ufi,;,~ ... ..; ... ,., ~111',llldeL:i, Inc. 

St. Louis, MO 

This report summarizes groundwater sampling activities along with on-site headspace 
analyses at the above-referenced site. Groundwater samples were obtained by utilizing 
a ball and seat sampler attached to polytubing. 

The static headspace method was utilized for all on-site groundwater analyses. All 
vapor samples were directly injected into a Shimadzu GC-14A and specific contaminant 
concentrations were calculated by a Shimadzu CR-4A computer: integrator using a 
Flame Ionization Detector and an Electron Capture Detector (FID/ECD). A total of 
seventeen (17) samples were analyzed for trichloroethene (fCE) and tetrachloroethene 
(PCE). Proven laboratory procedures were employed for quality assurance/quality 
control, including periodic blanks and calibration standards. 

The static headspace method utilized is a proven method for field screening of volatile 
organic compounds. Although at times results may prove similar to other laboratory 
methods, they may also prove to differ. The analytical procedure is one which 
provides a rapid screening for the targeted compounds with reproducible results. 

Mr. Matthew Hudson of O'Brien & Gere Engineers, Inc. was present and directed 
sampling activities. 

Upon reviewing the following results, please do not hesitate to call with any questions. 
Thank you for choosing Geo Trace, Inc. (GTI) for your project. 

P.O. BOX 1243 MT. VERNON, ILLINOIS 62864 618-244-7900 FAX 618-244-7999 
P.O. BOX 95 WENTZVILLE, MISSOURI 63385 314-327-7911 FAX 314-327-7979 
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O'BRIEN & GERE ENGINEERS, INC. 
ST. LOUIS, MO 

MONSANTO CHEMICAL COMPANY 
ST. LOUIS, MO 

REPORT # 9306440 

LOCATION GPl GP2 

TYPE GROUNDWATER GROUNDWATER 

DEPTH TO SCREEN 22' 24' 

DEPTH TO GW IN PROBE R 15' 13' 

TCE 341 10,785 

PCE 151 3,880 

* 

LOCATION GP4 GPS 
TYPE GROUNDWATER GROUNDWATER 
DEPTH TO SCREEN 21' 21' 
DEPTH TO GW IN PROBE R 14' 14' 
TCE 21 574 
PCE 28 890 

LOCATION GP8 GP9 
TYPE GROUNDWATER GROUNDWATER 
DEPTH TO SCREEN 29' 21' 
DEPTH TO GW IN PROBE R 17.5' 10.5' 
TCE 37,840 2,736 
PCE 9,416 414 

* * 

BMDL= BELOW METHOD DETECTION LIMIT 
ALL RESULTS REPORTED IN PARTS PER BILLION 
DETECTION LIMIT l PPB PER ANALYTE 
* = OTHER UNKNOWN ANALYTES 

GP3 
GROUNDWATER 

15' 
7.5' 

2 
7 

GP6 
GROUNDWATER 

27' 
24' 

45,974 
5,486 

* .. 

GPI0 
GROUNDWATER 

21' 
14' 
771 
144 

* 

GP3 DUP 
GROUNDWATER 

15' 
7.5' 

2 
7 

GP7 
GROUNDWATER 

24' 
13.5' 
1,042 
3,220 

* -

GPll 
GROUNDWATER 

25' 
13' 

18.414 . ··--
221 

* 



I
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LOCAI-ION GPI2 GPI4 GPI6 GPIE
TYPE GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER
DEPTH TO SCREEN 23 2t' 23 23
DEPTH TO GW IN PROBE R t2' 10.5' 9.z'. l3
TCE 5,M2 t2 337 t3z
PCE 3,883 12 12,486 ?6

LOCATION GPzO GPZL
rYPE GROUNDWATEB GROUNDWATER
DEPTH TO SCREEN 2t' 24'.

DEPTH TO GW IN PROBE R l9 15.7'
TCE 478 3,563
PCE 23 4,360

+

BMDL: BELOW METHOD DETECTION LIMIT
ALL RESULTS REPORTED IN PARTS PER BILLION
DETECTION LIMIT I PPB PER ANALYTE
* : OTHER UNKNOWN ANALYTES



I GPI4 GPI6 GPI8
GROUNDWATER GROUNDWATER GROUNDWATER

DEPTH TO SCREEN 23 2t' 23 23
DEPTH TO GW IN PROBE R t2' 10.5' 9.2'. t3'
TCE 5,442 t2 337 132
PCE 3,883 12 12,486 36

LOCATION cP20 GPzI
GROUNDWATER GROUNDWATER

2t 24
PROBE l9' 15.7'.

478 3,563
23 4,360

*

BMDL: BELOW METHOD DETECTION LIMIT
ALL RESULTS REPORTED IN PARTS PER BILLION
DETECTION LIMIT I PPB PER ANALYTE
* : OTHER UNKNOWN ANALYTES




